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INTRODUCTION 


Varicocele is defined as abnormal dilatation of the veins of the pampini- 
form plexus and scrotum, and is the most common genitourinary abnor- 
mality of adolescents. Varicoceles are encountered more frequently in 
men presenting with primary (35%) and secondary (75%) infertility 
than in the general population, and as such are recognized as risk 
factors for subfertility.! The etiology of varicoceles is unknown, as is 
the predilection for left-sided presentation. Investigators have suggested 
that differential spermatic vein pressures may result from ‘‘valves’’ 
within the spermatic vein (although these are not consistently demon- 
strated), the differing angles of insertion or length of spermatic veins, 
or a ‘‘nutcracker’’ phenomenon increasing pressure in the renal vein 
as it passes beneath the superior mesenteric artery.” Some authors 
suggest that the pathology is in the disrupted smooth muscle of the 
vein walls.° In any circumstance and given that the condition presents 
years in advance of expected fertility, the challenge facing the pediatric 
urologist is to determine the appropriateness of intervention. Recent 
advances in clinical research have shed light on this issue. 


INCIDENCE AND EPIDEMIOLOGY 


The prevalence of varicocele is classically reported to be 15% to 25%,* 
although large population based studies have estimated the prevalence 
to range from 4%° to 39%.° Rais et al studied the prevalence of 
varicocele in young Israeli men presenting for compulsory service. 
They analyzed the influence of BMI in 1.3 million men assembled 
over 6 decades, most of whom were 17 years old at presentation. 
Comparing underweight (BMI <Sth percentile), overweight (85th to 
95th percentile) and obese (>95th percentile) men to a normal weight 
referent group (Sth to 84.9 percentile), they found that the underweight 
group had slightly increased odds of having a varicocele (OR 1.07, 
95% CI 1.04-1.11) compared to dramatically decreased odds in the 
overweight (OR 0.51, 95% CI 0.49-0.53) and obese (OR 0.35, 95% 
CI 0.33-0.37) groups. The trend toward increasing prevalence of vari- 
cocele and decreasing BMI was seen even among substrata of men with 
anormal BMI. Increasing height was also associated with increased risk 
of varicocele but data controlling for BMI were not presented. Some 
criticisms of this study are the lack of clarity surrounding exam stan- 
dardization and the overall low prevalence of varicocele, which may 
limit generalizability to other populations.’ Another nationwide survey 
of 1938 boys in South Korea revealed a 15.2% prevalence of varicocele 
and an approximately 10% decrease in the odds of finding a varicocele 
for each 1-point increase in BMI, adjusting for age and height (unit 
OR 0.892, 95% CI 0.854-0.931).8 

There appears to be a strong hereditable component to varico- 
celes. In a study of 66 adults prevalence of varicocele was threefold 
higher (34% vs 12%, p <0.05) in men with a first-degree relative with 
varicocele compared to the control population,’ a finding that has been 
validated in studies of brothers of patients with varicocele!” and children 
of parents with varicocele.'' In adults there is a notably strong 
association between the presence of a clinical varicocele and the 
presence of varicose veins. Of 98 men presenting with varicose veins 
70 (71%) had a clinical varicocele, the majority of which were grade 
I.!? In another study of men 14 to 50 years old the odds of having 
a varicocele if varicose veins were present was 4.8 times that of the 
controls. !? Although lower extremity varicose veins are found only 
rarely in men younger than 30 years (1% prevalence),'4 the presence 
of these veins should alert the clinician to the potential presence of a 
varicocele. As varicose veins are occasionally associated with cardio- 
vascular comorbidity, concern has arisen that the same morbidity might 
be linked with varicocele. Fortunately, there does not appear to be any 
association between cardiovascular comorbidity and varicocele in men 
14 to 50 years old.” 


PATHOPHYSIOLOGY 


The most widely cited theory regarding why a varicocele may be toxic 
to spermatogenesis hinges on an increase in testis temperature. It has 
been known since the 1970s that varicoceles can cause an increased 
scrotal temperature, presumably through interruption of the normal 
cooling properties of the countercurrent exchange.!> !6 Under normal 
physiological circumstances, arterial blood to the testis is cooled to 33 
to 37°C by the surrounding veins in the spermatic cord. Recently it 
has been proposed that heat shock proteins, specifically HSPA2, may 
mediate this temperature related toxicity. Heat shock proteins are 
present in spermatocytes and spermatids, and decreased expression 
is associated with maturation arrest.'’ Lima et al studied 30 adoles- 
cents with bilateral grade II or III varicoceles, and found that HSPA2 
was down-regulated in adolescents with varicocele and oligosper- 
mia compared to adolescents with varicocele and normal semen 
analyses.'® They hypothesize that failure to develop a defense against 
heat stress leads to oligospermia. 

The effect of varicocele and varicocelectomy on serum testosterone 
remains controversial, and data are lacking on adolescents. A 2011 
meta-analysis of 814 adults revealed that after varicocelectomy testos- 
terone levels increased by 97.5 ng/dL (95% CI 43.7-151.2, p=0.0004) 
compared to preoperative baseline.'? This effect has been confirmed 
by more recent studies with a prospective design and a control arm 
for comparison.” ?! Furthermore, there may be a greater effect of 
varicocelectomy in the subgroup of men beginning with a lower serum 
testosterone,”” implying that a hypogonadal patient might benefit more 
than the pooled sample estimate. Hypogonadism is not currently an 
established indication for varicocelectomy in the adolescent as norma- 
tive hormonal data in adolescents are absent. 


ADOLESCENT 


Initial evaluation. A carefully performed physical examination is criti- 
cal and has several unique maneuvers. As in adults the exam should 
be performed with the patient supine and upright. A warm room is 
helpful. Impalpability of the varicocele or a questionable exam should 
prompt evaluation with the patient performing a Valsalva maneuver 
to distend the scrotal veins via communicated pressure.” The most 
widely used descriptive scale for varicocele is grade 1—palpable only 
during Valsalva maneuver, grade 2—palpable without Valsalva 
maneuver or grade 3—visible without need for palpation.” Those 
varicoceles detected on ultrasound but impalpable are considered 
“subclinical.” 

Role of ultrasound and orchidometry. Orchidometry refers to the 
clinical measurement of testis volume. The techniques chiefly used are 
Prader orchidometry, in which a calibrated string of 12 beads is used 
as a volume reference,” or Takihara/Rochester orchidometry, in which 
15 punched-out cards are used to estimate the volume of a testicle 
placed within each card. 

In a large population based study 769 boys underwent ultrasound 
and Prader orchidometry measurement of the testis.” A strong linear 
correlation (R? = 0.956) was reported with good correlation among 
observers (0.71-0.99). However, there was a substantial consistent 
38% overestimation of testis volume by the Prader orchidometry 
compared to ultrasound in 18-year-old boys. Although some reports 
in adults confirmed this degree of overestimation and independently 
reported nearly exactly the same degree of overestimation (36.4% by the 
Rochester orchidometry), others have demonstrated greater accuracy.” 
Concern has been raised regarding orchidometry as a screening tool 
to detect a size difference between testes. Testis volume differential, 
defined as (Volumepjgyr — Volume; gpr)/Volumepygyr, is associated 
with semen analysis outcomes.” In a study of 360 adolescents specific- 
ity to detect a 20% testis volume differential was high at 96% but 
sensitivity was 33%.*° In other words, in two-thirds of boys with a 
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20% or greater testis volume differential, varicocele would have been 
missed on a single screening if performed exclusively by Rochester 
orchidometry. This effect remained across grades of varicocele and 
ultrasound derived testis size. 

Volume measurement directly reported by ultrasound must be inter- 
preted with caution. Many commercially available ultrasound units 
provide default volume measurements based on the formula for 
an ellipsoid, which is length * width * height * 0.52.°! The correlation 
between ultrasound measurements and true testis volume was studied 
in canines who underwent ultrasound volume measurement and mea- 
surement of volume by displacement.” A formula of length * width 
* height * 0.71 showed optimal fit by linear regression to best 
approximate true testis volume, which resulted in 37% greater volume 
estimation than if the ellipsoid formula had been used. This would 
strongly impact measurements of testis volume and total testis volume, 
and use of the ellipsoid formula would underestimate true volume. 

Cost of ultrasound has also been evaluated. Obtaining an office ultra- 
sound would cost $5616 per case of detected size discrepancy that 
would have been missed on orchidometry, assuming a 25% prevalence 
of 20% testis volume differential.** *4 Before cost-effectiveness can 
be fully evaluated, further research is needed regarding benefits of 
ultrasound based screening with respect to outcomes such as cases of 
infertility averted. 


INDICATIONS FOR SURGERY 


According to the AUA Best Practice Policy and ASRM (American 
Society of Reproductive Medicine) Practice Committee Report, 2001, 
“*Adolescent males who have unilateral or bilateral varicoceles and 
objective evidence of reduced testicular size ipsilateral to the varicocele 
should [. . . ] be considered candidates for varicocele repair. If objective 
evidence of reduced testis size is not present, adolescents with varico- 
celes should be followed with annual objective measurements of testis 
size and/or semen analyses in order to detect the earliest sign of varico- 
cele-related testicular injury. Varicocele repair should be offered at the 
first detection of testicular or semen abnormality.” 

In practice there is wide variability with respect to management of 
the adolescent varicocele, according to a recent survey by Pastuszak 
et al. Of 242 members of the Society of Pediatric Urology 131 
responded (54%). Most practiced in an academic setting (69%), most 
were in practice for at least 6 years and respondents saw a median of 11 
to 20 cases of adolescent varicocele a year. The majority of respondents 
(64%) used ultrasound to aid in diagnosis and decision to treat varico- 
cele, with only 23% foregoing ultrasound entirely. The most commonly 
cited indication for operation was decreased ipsilateral testicular size 
(96%), followed by pain (79%) and altered semen parameters (39%). 
Of the respondents 51% did not operate for subclinical varicocele but 
40% reported that between 1% to 25% of these boys would undergo 
surgery. The approaches most commonly used were laparoscopic 
(38%), followed by subinguinal microscopic (28 %), inguinal (14% ) 
and open retroperitoneal (13%) with the remainder opting for inter- 
ventional radiological methods. For those performing open surgery, 
loupes were preferred (60%) over microscopic approaches (40%). 

Pain. Pain is rare in adolescents with varicocele, and it is an indication 
for repair in approximately 3%, which is substantially less frequent 
than in adults.’ Thus the pediatric literature is limited on this subject. 
Men with more painful varicoceles, ie pain scores >7 on a 0 to 10 
scale, had higher rates of pain relief after surgery than those with 
lower pain scores (OR 2.2, 95% CI 1.2-4.1).*8 The quality of pain may 
impact resolution, with ‘‘dull’’ or ‘‘dragging’’ pain being more likely 
to resolve than a scrotal ‘‘ache”’ (p=0.012).** In most studies neither 
grade nor laterality of varicocele influences successful outcomes with 
respect to pain, but overall resolution rates are high (54% to 92%).>7 

Ultrasound findings (vein size, flow). Peak retrograde flow, or the 
ultrasound derived velocity measure of blood movement in venous 
channels with the Valsalva maneuver, has recently been promoted as 
a method to characterize the impact of varicocele on testis growth. In 


retrospective observational series boys with asymmetry >15% and peak 
retrograde flow <30 cm/second are less likely to continue to have 
asymmetry on follow-up (log-rank p <0.0 1° Alternatively, a threshold 
of 38 cm/second or greater on Doppler ultrasound in association with 
20% or greater asymmetry has been shown to be associated with a 
lower probability of catch-up growth.” It is known in population based 
studies that higher degrees of testis volume difference are correlated 
with spontaneous vein reflux, which is a measure related to peak 
retrograde flow.*! Broader pediatric analysis of this metric and correla- 
tion with semen analysis outcomes would strengthen its applicability. 

Asymmetry and total testis volume. It has been shown in several 
studies that testis volume differential >20% is associated with poor 
SA outcomes,” ° although not all studies agree.” In a series of 
100 patients testis volume differential >20% doubled odds of having 
abnormal SA. In another small study patients with testis volume differ- 
ential >20% had a mean concentration of 3 million/mL vs 26 million/ 
mL in the symmetric group (p=0.04).* Total testis volume, the sum 
of the ultrasound derived volume from each testis, in Tanner 5 
boys has been shown to be strongly associated with SA outcomes, 
such that lower total testis volume (<30 mL) is associated with 
greater odds of having an abnormal total motile sperm count.” * 

After varicocelectomy there appears to be a high probability of catch- 
up growth, which is defined as normalization of a testis volume differen- 
tial postoperatively. In a meta-analysis of 14 studies including 1475 
adolescents the overall rate of catch-up growth was 76.4% (range 53% 
to 94%).° There appears to be equal potential for catch-up growth 
in those adolescents using a cutoff of 10% or 20% testis volume 
differential. 

It should be noted that all studies on catch-up growth without a 
control arm are subject to the statistical phenomenon of ‘‘regression 
to the mean,” whereby initial outliers tend to have more normal mea- 
surements when examined serially. In some series selected boys without 
intervention experienced catch-up growth rates of 50% to 71%,** 4 
demonstrating the trouble with this metric when used without controls 
in a surgical series, although this rate is highly variable.”® 

Abnormal semen analysis. Population based data indicate that the 
presence of a varicocele places an adolescent at higher risk for 
abnormal semen analysis. In a comparison of adolescents 14 to 18 
years old recruited from a public school in Brazil the total motile 
sperm count in those without varicocele (134 million +136 x 10°) was 
substantially higher than in those with grade II varicocele (72.7 million 
+78.6 x10°, p=0.035) and those with grade III varicocele (30.3 million 
+32.3, p=0.035), implying that varicocele not only poses a risk of 
subfertility, but it may be dose dependent with respect to grade.” 
However, the significance of grade has not been borne out in several 
other studies?” # 

There is intriguing evidence regarding clinical measures that may be 
associated with semen analysis outcomes. Several substantial differ- 
ences were found in a series of 32 men with varicocele and impaired 
semen quality, and 30 age matched controls with normal semen analy- 
ses.-° As in adolescents, greater testis volume differential and lower 
total testis volume predicted poorer SA results. In addition, men with 
varicoceles and abnormal SA had higher scrotal temperature, greater 
peak retrograde flow, lower testosterone level and higher follicle-stimu- 
lating hormone level. It has been shown that the timing of varicocelec- 
tomy, ie in adolescence or in adulthood, does not appear to impact 
the degree of postoperative improvement in SA. However, in this 
retrospective series the baseline values of adolescents who underwent 
varicocelectomy were superior to those of infertile adults.>! Thus, the 
optimal timing of repair remains to be determined. 

The effect of varicocele treatment on fertility has recently been ques- 
tioned. In a large, retrospective trial Bogaert et al, studied boys 12 to 
17 years old who had been referred for varicocele treatment.*” All were 
offered treatment, which was selected by 372 boys and 289 were 
followed conservatively. Paternity was achieved in 85% of the conser- 
vatively followed group and 78% of the treated group (p >0.05). These 
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results are intriguing but the nature of the report raises the questions 
of whether there was any degree of surgical selection (ie boys with 
greater preoperative difference might have been more likely to undergo 
intervention) or if embolization outcomes can be extrapolated to that 
of a surgical series. 


PROCEDURES 


Several approaches are available to treat varicoceles, including retroper- 
itoneal, inguinal, infra-inguinal, microscopic assisted, transperitoneal 
laparoscopic and endovascular via venipuncture. The treating physi- 
cian’s experience and expertise, together with the options available, 
should determine the choice of varicocele treatment.” The clinician 
should be aware that outcomes and side effect profiles vary substantially 
among procedures. 

Interventional radiology. Endovascular procedures represent a mini- 
mally invasive option for the treatment of varicocele. Numerous meth- 
ods and agents have been reported including coil embolization, ethanol 
injection, boiling contrast media instillation, sodium tetradecyl sulfate 
instillation and injection of the glue component N-butyl cyanoacrylate. 
When coils are used, the spermatic vein is embolized with care to 
occlude the distal most aspect of the vein. A popular method is ‘‘sand- 
wich therapy,” whereby the internal spermatic vein is embolized dis- 
tally at the inguinal ring and proximally at the renal vein with sclerosing 
agent instilled between them. Radiation exposure is not trivial. In some 
series the mean fluoroscopy time exceeded 20 minutes," although in 
other studies the dose may more closely approximate that of a single 
computerized tomography scan." Resolution rates ranging from 79% 
to 93% and complication rates <12% have been reported.** 56 There 
appears to be no appreciable risk of hydrocele formation postopera- 
tively.°° 

Safety and efficacy of embolization following failed varicocelectomy 
have been established," as has varicocelectomy following failed embo- 
lization.’ Specifically, laparoscopic lymphatic sparing procedures are 
possible even with preexisting embolization coils." The varying suc- 
cess and side effect profiles of endovascular and surgical ap- 
proaches should determine the first line therapy, as either can be 
used for salvage of a failed primary procedure. 

Ivanissevich and open Palomo operations. Inguinal (Ivanissevich) and 
retroperitoneal (Palomo) operations for varicocele are classic surgical 
approaches. Selection of the level of approach has a profound impact 
on the number of veins encountered, as at the level of the epididymis 
there are approximately 10 to 12 veins found along each spermatic 
cord and proximal to the internal ring there are often only 2 
veins.” © The number of veins may affect procedure difficulty and 
complications. We are not aware of any reports of testis loss/atrophy 
after open retroperitoneal ligation above the inguinal ring but this rare 
complication has been reported in adults treated with inguinal and 
subinguinal microsurgical repair.°! 

In ahead-to-head comparison of 100 patients with varicocele undergo- 
ing microsurgical varicocelectomy, inguinal or subinguinal surgery 
with loupe magnification, or the same procedures without loupe magni- 
fication at the same hospital there was no significant difference in 
hydrocele rates or recurrence with microscopic compared to loupe 
magnification (p=0.3). However, unmagnified procedures resulted in 
substantially higher rates of recurrence (8.8% vs 0% to 2.9%) and 
higher rates of hydrocele (5.9% vs 0% to 2.9%). Comparing unmagni- 
fied inguinal vs microscopic approaches in the same subjects, micro- 
scopic approaches appeared more likely to preserve the spermatic artery 
and lymphatics, and predisposed to ligate more veins in adults.°° Com- 
paring laparoscopic, open retroperitoneal and inguinal approaches at 
the same pediatric institution, inguinal repairs had a substantially lower 
(69%) success rate than the other approaches.“ 

Unmagnified inguinal procedures in adolescents have suboptimal re- 
sults in some series. Reneaux-Petel et al reported on a series of 50 
boys with follow-up after an artery sparing inguinal approach with 
venography and retrograde injection of sclerosing agent. Of the pa- 
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tients 6% experienced clinical recurrence, 4% had subclinical recur- 
rence and 4% had complete ipsilateral testicular atrophy postopera- 
tively, eventually requiring a testicular prosthesis. It is not clear what 
component of the procedure, ie the sclerosing agent, the approach or 
the lack of magnification, played a role but these results compare 
unfavorably to those in other series. 

Substantial differences in semen parameters and testosterone before 
and after surgery were encountered in 16 adolescents who underwent 
varicocelectomy with artery and lymphatic sparing by either subingui- 
nal microscopic repair or inguinal repair with loupe magnification.” 
Sperm concentration increased (17.9 to 59.9 million/mL, p=0.01) and 
serum testosterone increased (1.91 to 4.94 ng/mL, p=0.014). There was 
no change in % motility and total motile count increased statistically 
(58.3 to 61.4 million/mL, p=0.009) but the difference may not be 
clinically significant. 

In an attempt to reduce the rate of hydrocele after inguinal varicocelec- 
tomy, ‘‘preemptive hydrocelectomy’’ by excision of the tunica vagi- 
nalis has been studied. Hydrocele rates were reduced (4.3% vs 13%, 
p = 0.04) but with the added morbidity of an additional procedure.° 
We calculated that 12 boys would need to be treated with preemptive 
hydrocelectomy to avert 1 postoperative hydrocele. 

Microscopic open, subinguinal. Favorable outcomes with subinguinal 
microsurgical procedures have been reported. Follow-up data were 
available in 78 of 92 boys who underwent microsurgical varicocelec- 
tomy with artery and lymphatic preservation without testis delivery.” 
Varicocele recurred in only 1 case, there were no cases of clinical 
hydrocele and pain persisted in 1 case. Of the boys 65% experienced 
catch-up growth. Similarly, Schiff et al reported on 97 cases of varico- 
celes treated with subinguinal microsurgery with a 2% rate of hydrocele 
and no recurrences.® Some authors approach at the level of the inguinal 
canal with the microscope. When comparing this approach to within 
institution laparoscopic artery preserving, there was no difference in 
catch-up growth (both 80%). 

The surgical difficulty of microscopic varicocelectomy was evaluated 
in 62 children and 31 adults.”” Using a grading system to assess the 
difficulty in dissection based on age, there was no difference with 
respect to dissecting the internal spermatic artery. However, in children 
vs adults fewer external spermatic veins (mean 1.9 £0.6 vs 2.6 +0.8) 
and internal spermatic veins (7.8 +1.7 vs 9.3 +2.2) required ligation, 
whereas gubernacular veins larger than 2 mm were more common in 
adults vs children (71% vs 29%, p <0.01). 

It is likely that delivery of the testis after microscopic division of 
inguinal or subinguinal veins may be omitted. Gubernacular veins are 
present in nearly 79% of patients undergoing varicocelectomy and are 
2 mm or larger in nearly half of these men.’! In a series comparing 
55 men who underwent testis delivery to 110 men who did not undergo 
testis delivery during microsurgical varicocelectomy no hydroceles 
were detected and varicoceles did not recur in the latter group.” Ac- 
counting for variations in statistical power, there were no clinically 
significant differences in improvement in total motile sperm counts in 
either group. The authors concluded that gubernacular vessel ligation 
is likely unnecessary, and this finding has been confirmed by others.” 

When venous drainage of the testis is surgically interrupted, the 
presence of occult collaterals has led some surgeons to instill sclerosing 
agents into the spermatic veins as a precaution against any veins that 
may have remained in continuity. Marmar et al demonstrated in adults 
that a microscopic technique with sclerotherapy can achieve failure 
rates as low as 0.8% and hydrocele rates of 0.7%." When examined in 
a multi-institution study with a variety of techniques of vein interruption 
(loupe assisted inguinal, subinguinal and microscopic subinguinal), 
recurrence and hydrocele rates were each at 2.7% when sodium morrhu- 
ate (derived from cod liver oil) was injected.” The authors note that 
great care should be taken during injection, as local tissue necrosis can 
result from extravascular contrast. 

Laparoscopic. A laparoscopic approach is a modification of the open 
retroperitoneal (Palomo) procedure, such that the spermatic cord is 


dissected immediately proximal to the internal ring in a minimally 
invasive fashion. The laparoscopic literature includes semen analysis 
data on adolescents before and after intervention.” Computer assisted 
semen analysis obtained 3 months postoperatively revealed an increase 
in sperm count (mean 45.6 x 10°/mL to 78.4 x 10°/mL, p <0.01 paired 
t-test), a decrease in abnormal forms (46% to 33%, p <0.05) and an 
increase in viability (36% to 58%, p <0.01). Left testis volume increased 
from 8.3 to 11.9 ml (p <0.01), although there was no change in motility. 
In this cohort of 16 men fertility was demonstrated in 12 attempting 
pregnancy. A weakness of this study is that we do not know the age 
or Tanner stage at intervention. As we are lacking a control cohort in 
which the varicocele was left in place, conclusions regarding the impact 
of surgery on fertility must be tempered. 

A randomized controlled trial comparing open inguinal (artery spar- 
ing, non-lymphatic sparing), laparoscopic (non-artery sparing, non- 
lymphatic sparing) and subinguinal microscopic varicocelectomy was 
conducted in adults.” With 40 patients in each arm, the rate of hydrocele 
was lower in the microsurgical (0%) vs laparoscopic (20%) or open 
(13%) arms. Recurrences were less frequent in the microscopic (2%) 
vs laparoscopic (18%) or open (13%) arms. Microscopic operative time 
at 64 minutes (range 50 to 90) was nearly double that of the open and 
laparoscopic cases. 

Laparoendoscopic single site procedures are a variant of traditional 
laparoscopy using a single port. Preliminary results are comparable to 
standard laparoscopy with respect to recurrence and hydrocele forma- 
tion but operating time was longer at 67 minutes (range 48 to 91) in 
1 series.” Similar attempts at reducing the number of points of access 
have been shown to be successful. In 1 study a 2-port technique was 
used with a LigaSure™ (Coviden, Minneapolis, Minnesota) and a 
camera each through a 5 mm trocar.’”? Mean operating time was 21 
minutes and other results were comparable to those of traditional laparo- 
scopy. Use of mini-laparoscopic techniques with 3, 3.5 mm ports and 
suture ligation of vessels has been reported in a series of 17 adoles- 
cents. Overall operating time was 46.8 + 12.6 minutes with rare 
recurrence and no hydroceles. 

Robotic varicocelectomy techniques have been used in children and 
in a preliminary series of 4 patients substantially increased operating 
times (112 minutes vs 77 minutes for laparoscopic surgery) and higher 
costs were reported.*! The use of cautery vs clips in adolescents was 
associated with a far higher rate of treatment failure (10.5% vs 3.4%), 
and this laparoscopic technique should likely be avoided.®? 

Of special concern is the risk of genitofemoral nerve injury during 
laparoscopic repair. This nerve courses through the psoas muscle 
from L1 and L2 with a genital branch that supplies motor fibers to the 
cremasteric fibers along the cord and a femoral branch that travels 
through the saphenous hiatus to innervate the skin of the anterior thigh. 
The nerve travels immediately lateral to the spermatic cord at the level 
of the inguinal ring. Factors contributing to this injury have been 
hypothesized, such as lack of experience with the transperitoneal ap- 
proach and thermal injury from dissection, although both have yet to 
be firmly established. 

Lymphatic artery sparing. The management of lymphatics during 
laparoscopic varicocelectomy is controversial. In a retrospective review 
of 97 patients with a mean follow-up of 4 years a tremendous difference 
was noted between the rates of hydrocele in those in the lymphatic 
sparing (4.5%) and those in the non-sparing (43.3% ) group. A meta- 
analysis compared 489 cases of lymphatic sparing laparoscopic varico- 
celectomy to 307 cases of non-lymphatic sparing. The authors 
showed that with lymphatic sparing there was no difference with 
respect to recurrence or the odds of catch-up growth, although the 
odds of hydrocele formation were reduced approximately fivefold 
(OR 0.19, 95% CI 0.1-0.36). This information should be used when 
counseling patients regarding postoperative complications. 

Some groups inject blue dye into the scrotum to assist in lymphatic 
identification. In a series of 25 consecutive cases a scrotal injection of 
dye and surgical sparing of at least 1 lymphatic led to no hydrocele 


formation.®° The technique involved a subdartos injection of 2 ml with 
a 21-gauge needle using 1% isosulfan blue or patent blue sodium dye 
performed before intraperitoneal access. It is important to note that 
lymphatics appear ‘‘cyan/green’’ rather than the deep blue of the veins. 
In the case of suboptimal visibility the injection may be repeated or 
abdominal insufflation pressure reduced. 

A meta-analysis of laparoscopic varicocelectomy techniques in ado- 
lescents indicated that ligation of the cord en masse reduces the recur- 
rence rate compared to selective vein ligation (OR 4, 95% CI 1.6-10.3, 
p=0.003), and lymphatic sparing techniques using dye reduce the risk 
of hydrocele formation to those not using dye (OR 0.083, 95% CI 
0.01-0.07, p=0.02).*’ A prospective randomized trial of dye use during 
adolescent laparoscopic varicocelectomy confirmed that injection of 
dye before surgery was associated with decreased risk of hydrocele at 
6 months** but occasional blue discoloration of the scrotum persisted 
for several months before resolution. 

It has been postulated that testis catch-up growth after surgery was 
due to lymphatic obstruction and testicular ‘“growth’’ was thought to 
represent edema rather than increased parenchymal growth. This theory 
is not valid, as there was no difference in catch-up growth when 
volume differences were compared after laparoscopic lymphatic vs 
non-lymphatic sparing techniques (52% vs 66%, p=0.19)."* In this 
series, as in others, rates of hydrocele were substantially higher with 
non-lymphatic sparing vs lymphatic sparing techniques (12% vs 3%, 
p=0.047). 


POSTOPERATIVE MANAGEMENT/FOLLOW-UP 


The primary schools of thought regarding the decision for surgery are 
await SA results and other markers or consider intervention before 
Tanner 5 maturity. At Children’s Hospital of Philadelphia examination 
is performed annually with an orchidometer, followed by SA and lab 
tests for androgen production (testosterone, follicle-stimulating hor- 
mone and luteinizing hormone). If total testis volume is low, androgen 
production is low or SA is abnormal, then treatment is offered.®? At 
Boston Children’s Hospital patients are followed with annual or semian- 
nual ultrasound, and treatment decisions are occasionally made before 
Tanner 5 status based on testis volume and testis volume differential. 

Hydroceles may appear at long postoperative intervals. In a series 
of 80 boys undergoing varicocelectomy via several procedures hy- 
droceles appeared at various times postoperatively.” Although 80% 
would have been detected at 2-year follow-up, hydroceles were present 
at 3-month follow-up in only 8% of patients. Hydroceles may be 
managed by needle aspiration but results vary tremendously. Nees and 
Glassberg reported recurrence in 8 patients following aspiration of 
postoperative hydroceles.”” In a series of 31 patients 15 were success- 
fully treated with aspiration only, and smaller (<50 mL) hydroceles 
were associated with greater probability of success.”! 

The question of subclinical varicocele is interesting. An isolated 
subclinical varicocele is not an indication for repair in the context of 
subfertility.”° In children it is a question of whether subclinical varico- 
celes will progress to palpability. Cervellione et al identified a cohort 
of 354 boys without a clinically detected varicocele during a Valsalva 
maneuver, and randomly selected 36 to follow annually for 4 years.” In 
10 of these 36 children (28%, 95% CI 14%-45%) a palpable varicocele 
developed, the majority of which were grade II. Data suggest that left 
varicoceles are more likely to progress than right varicoceles,”* and 
for this reason we clinically follow left subclinical varicoceles in our 
practice. 


NEW DIRECTIONS 


Proteomic analysis of semen has produced emerging but as yet inconclu- 
sive data.” In a cohort of Tanner 5 adolescents with and without 
varicocele who underwent semen analysis 12 had samples analyzed 
with mass spectrometry.” Patients with varicocele had lower expression 
of ejaculatory prostate specific antigen than those without varicocele, 
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which may impact semen viscosity. Those with varicocele and abnormal 
SAs overexpressed apoptotic proteins (insulin-like growth factor bind- 
ing protein-3, serine/threonine protein kinase SMG1) compared to con- 
trols as well as patients with varicocele and normal SA. Patients with 
varicocele and normal semen analysis overexpressed proteins that pro- 
mote spermatogenesis (E3 ubiquitin-protein ligase BRE1B) compared 
to controls and patients with abnormal SA. This finding was hypothe- 
sized to represent a protective mechanism in the presence of a varico- 
cele. While intriguing, obstacles remain such as the unknown degree 
to which proteomic panels are reproducible within individuals and 
whether varicocelectomy impacts the seminal proteome in a way that 
can be correlated with fertility. 

Lacerda et al analyzed DNA integrity before and after bilateral micro- 
surgical varicocele repair in 21 Tanner IV/V boys with grade II or 
III varicocele.” Semen analysis demonstrated improvement in sperm 
morphology but no other parameters, including motility and concentra- 
tion. Importantly, a substantially higher rate of normal sperm DNA 
integrity (64.5% +13.5%) was noted after than before microsurgical 
repair (49.6% +23.1%), and it appeared that varicocelectomy was 
associated with an increased proportion of sperm with mitochondrial 
activity. No difference was seen with respect to sperm liquid peroxida- 
tion levels. 


CONCLUSIONS 


We recommend strong consideration of repair in the setting of 1) a 
persistent testis volume differential >20% in children too young to 
evaluate by semen analysis, 2) low total testis volume (<30 mL) in 
later adolescence or 3) an abnormal semen analysis if a sample can be 
produced. Clinician familiarity with different types of procedures 
should guide choice of therapy, and we encourage prospective tracking 
of outcomes. Advances in biomarkers and multi-institutional collabora- 
tions may help solve unanswered questions for this common condition. 
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Study Questions Volume 34 Lesson 7 


. The nerves most at highest risk of injury during inguinal and 
laparoscopic approaches to varicocele are, respectively, 

a. inguinal: ilioinguinal; laparoscopic: genitofemoral 

b. inguinal: genitofemoral; laparoscopic: ilioinguinal 

c. inguinal: ilioinguinal; laparoscopic: iliohypogastric 

d. inguinal: genitofemoral; laparoscopic: iliohypogastric 


. The body mass index most strongly associated with the pres- 
ence of a varicocele is 

a. less than 5th percentile 

b. 6th - 84th percentile 

c. 85th — 95th percentile 

d. >95th percentile 


. The formula to best approximate testis volume when given 
ultrasound derived length, width and height testis measure- 
ments is 

a. length * width * height 

b. length * width * height * 0.25 

c. length * width * height * 0.52 

d. length * width * height * 0.71 


. During microsurgical varicocelectomy delivery of the testis 


and division of the gubernacular veins result in 
a. lower rates of hydrocele 
b. no difference in the rate of varicocele recurrence 
c. lower rates of varicocele recurrence 
d. higher rates of testicular atrophy 


. The varicocelectomy technique that most consistently dem- 


onstrates the lowest rate of postoperative hydroceles is 
a. open Palomo (retroperitoneal) 
b. laparoscopic non-lymphatic sparing varicocelectomy 
c. laparoscopic lymphatic sparing varicocelectomy 
d. microsurgical varicocelectomy 
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